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RART A
SROPSIS

l¢ This test was conducted to determine the frnfnntaticu
ch;r:g;orhtics of rod-expelling warheads Nos: 119a, 119c,
an ¢ .

2¢ @é Rodeexpell warhesds Nos. 119a, 11 121 produced
rod-1ike tru:gntsmv:rymg in length from 3958 Sh91tE Bachead

Noe. 121 having the longest fragmentss

b, PFragments were distributed fairlv evenly adbout the 3
circumference except on warhead No. 119c which expelled the 9
entire flat side (11 rods) into 15° of longitude zoné.

c, The median fra t velocities ranged from 4100 ft/sec
to 4850 frt/sec. The flat portion of warhead No. 119c produced
the highest fragment velocities. The off centering of the
booster in warheads Nos. 119a and 121 caused an E% variation in
fragment velocity with the highest velocity fragments be
expelled from the warhead side furthest away from the booster.
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RART E
INIRONUCT ION

l. AUTHGRITYs

This test wasz authorised by reference (a) and conducted under
Task Assignment NPG-Re3f-607-1-52, reference (b).

2. REFERERCESS

a., NOL Conf 1ltr NP/NOL/X11(253) Ser 01501 of 27 A\lg
b. BUGRD Conf 1ltr NP9-Relf-sJhilLsedd Ser 25777 of 1

3. BaCKGROUNDs

a. Reference (b) authorired the Proving Ground to work
directly with the Raval Ordnance Labdboratory in the development
and testing of warheads for air-target guided missiles.

be In the develcpment of the warhead for the Meteor guided
missile, the Naval Ordnance Laboratory sent three warheads,
Nos. u&- 119¢c, and 121, to the Proving Ground for fragmentation
tests to otornlm the extent to which pessageways through the
warhead may produce asymmetry in the rod pattern. Passageways
are fregquently required to allow electrical leads to pass through
or around the warhead.

4. OBJECT OF TEST:

This test was conducted to determine the fragmentation
characteristics of rod-expelling warheads Nos. 11%9a, 119c, and 121,

1951
Sep 1951
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5. PERIOD OF TEST:

s. Date Project Letter 27 August 1951
be Date Necessarv Material Received 13 August 1951
¢e Date Commenced Test g December 1951
d. Test Completed Decemder 1951

6. REPRRSENTATIVE PRESENTS
This test was witnessed dy Mr. G. T. Boswell representing the
Naval Ordnance Laboratory.

PART C
Q5IALLS OF I58%

7. DESCRIPTION OF ITEM UNDER TESTS

a. Warheads Nos. 119a and 1213 8" diameter, 12925 lon{
cylindrical, SAE 1010-1015 steel, 9500 wall thickness as rolled,
with longitudinal grooves 1375 deep, 9062 wide, spaced 1531 on
centers entirely arsund the body, designed to produce 45 rods

1/2® x 1/2" x 12", central conduit tube 2" inside diameter through

the warhead. The longitudinal axis of the tube for warhead 119
coincided with that of the warhead, while the axis of the conduit
through warhead 121 was displaced 6!250 from the warhead axis.
The tubes were welded to one of the 1/8" thick end plates. The
othef end plate wes screwed on after loading. Photogrephs are
shown in Pigures 1, 2, and 3.

b. Warhead 119cs

This warhead was identizal to the two descridbed above
excepts

(1) 149993 inside diameter central conduit tube.

(2) One side of the warhead was flat’‘ened to allow lecads
to ggqg;onnd the warhead. The chord length of this flat portion
was °

(3) Designed to produce 42 rods.

{(4) Axis of the conduit coincided with the axis of the
curved portion of the warhead.

N 2 e 2
Photographe arc shewn 40 §

CONFIDENTIAL
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The weights of the warheads were as follows:

C C=3
Rd, Warhead ty Wt. ;:glor * Boogtor Toteal
e, __No. Nt.0Qbs) _¥Wt.(ba)
1l 119¢ 40,62 20.13 .18 60.93
2 11%a 42,82 22.3% .18 65.%3
3 121 39.90 24, 18 64,10

¢ Tetryl, 1" diameter and 4" long
8. DESCRIPTION OF TEST EQCIPMENTS

a. Arenas 30.6 foot radius velocity arena consisting of
15 foot high 1" thick steel panels from 350° to 55° and 125° to

190° longitude with a 4' high x 8’ wide x 4' thick cane fiberdoard

pack having its center at 90° longitude (reference gzone). A
sketch of this arcna is shown in FPigure 5. The fragment impacts
on the pancls are used to determine angular distribution and
fragment length. The cane fiderdboard packs were set to trap
sample fragments. Anothar pack of cene fiberboard was placed in
gone 125° to 140° to trap edditionel fragments on Round No. 1,
Warhead No. 119¢c.

b. Csmeras One 35um Pastex camere ves pleced at 250 feet
from the arena to record fregment velocities by the usuel high
speed photogrephic technique.

9. PROCEDURES

Eech werhocd wes placed vertically in the center of thc arena
with its centor & feet ebove ground level, end initiated from the
top by a spscial enginecrs blasting cep. The top face of the
booster wes 3" from tho top end plate of cach werhead. The
position of the booster axis with that of the conduit varied for
vech round. The exact positions were as follovss

CONFIDENTIAL
S5CURITY INFORMATION S
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e« Round No. 1, Warhead No. 119c,

The flat side of the warhurd was placed parallel to the
90° longitudinel plane with tho dbooster exis coinciding with the
conduit axis. Flet sidc fragments were rucorded from 165° to !
190° and curvod side fregmonts recorded from 2° to 127¢. !

b Round No. 2, Werheed No. 119a.

The dbooster was placed on the side on the central conduit
toward the 180° 1inc on thc pesnels which mede the center of the
booster 1/2" off center relative to the warhead and conduit axes.

c. Round No. 3}, Warhead No. 121,

The conduit wes Aispleced from its center 1/4" toward the
180° 1ine on the penels. The booster was placed on the side of
the conduit toward the 0° line on thc panels which made the center
of thu booster 1/4" off center relative to the warhead axis and
1/2" off conter reletive to the conduit axis.

10. RESULTS AND DISCUSSIONS
e PFregmient Lcengths and Distribution.

Deteiled fragmont lungths and distribution are listed in
Tables I, II, and III. The design rcd of all three werheads
fracturo& 1n€o 2 to 3 rod-like fragments rang in length from
2" to 9" with the longest fregments recorded be from Warheed
121, Warheead 119, 121 end the curved portion of 119c distributed
their rod-like fregmunts fairlv cverly ebout the circumference
of tho warhoccds. All of the rod-like fragments from the flet
portion (11 rods) of werhead 115¢ wore expelled in longitude
gone 165° to 190°,. There was & gone, 135° to 165°, which hed no
fregments. No clumping, edjoining rods not brecking at the groovs,
was recorded. Sample 10d-1like fregm:nts rocovered from the cane
fiberboard packs rre shown in Figure 6.

. . naman ot ame 4
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SECTVRITY INFORM.LTION 6



" ————— — A

CONFIDBRTIAL NPG REPORT NO. 946
Rod-Expelling Warheads, Test of NOL Nodels 119 and 121
be Fragment Velocitloss
Detailed fregment volocitics erc lietcd in Tebles IV, V,

and VI and the muedian volocitios in fcot per socond are summarized
as followssg

Rd. Warhead Zone Zone Zone
Noa.  _Ho..  1320-9%° ag%-1° = 169-190°
1 119¢ 4300 coan *4850
2 119a 4450 4100
3 121 4300 4660

* Flat side of warhead.

The results of Rounds Nos. 1 and 2 indiccte thet the fregments
from the side of the werheed which was furthest eswey from the
boostcr hed epproximately 8% higher velocities than the side
closacst to the bdoostear,

EARL D

CONCLUSIONS

11, a. Rod-expelling werheads Nos. 119a, 119¢, end 121 produced
rod-like fregments verying in length from 2" to 9" with werheed
No. 121 heving tho longest fragments.

b. PFragments wcere distridbuted feirlv evenly about the
circumfercnce c«xcept on werhead No. 119¢ which cxpelled the entire
flet sidc (11 rods) into 15° of longitude gzono.

c. Theo median fregment velocitios renged from 4100 ft/sec
to 4850 ft/sec. The flat portion of warhead No. 119¢ produced
the highest fregment vclocitics. The off centering of the booster
in werhecds Nos. 119a and 121 causcd an 8§ variation in fragment
velocity with the highces® velocity fragments being expellad from
the werhead side furthcst awav from the dbooster.
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CONFPIDENTIAL NPG REPORT NO. 946
Rod-Expolling Werherds, Tast of NOL Modols 119 snd 121

The tests upon which this report is bdesed were conducted dvs
Ve PEIL‘Ile, Fragmantation Batterv Officer,
Fregmontetion Division,
Torminal Ballistics Departmont

This r;gort was pruperod dvs
V. PEILIPCHUK, }regmsntatica Betterv Officer,

Pragmentation Division,
Terminal Ballistics Department

This report was re 'feved bvs

R. H. LYDDANE, Director of Rsasearch
Terminecl Ballistics crtaent

W. B. RUBERTSOR, Lisutenant Commander, USN,
’faninal Bellistics Battories Officer,
Terminnl Bellistics Department

R. T. RUBLE, Lieutencnt Commender, U
Terminel Bellistics Officer,
Terminel Beallistics Dement

C. C. BRAMBLE, Director of Research, nce Grouwp

APPROVED:s IRVING T. DUKB
Reer Admirel, USN
Coamander, Navel Proving Ground

,"/)l ) .
I o —21(L(C9?'”
Cs s uiﬂﬁd
Captein, USK

Ordncnce Officer
Bv direction
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Rod-Bxpelling Warheads, Test of NOL Models 119 ahd 121
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J4BLE_IY
IRAGMENT YiLOCIIX DRATA

35am Fostax Camera 3180 franos per sec.
_Rde 1 - NOL 119¢ ﬂ!
" Total Weight - 60.53 lbs. Filler loi‘ht = 20,13 1bs.
Frame in Which 350°-55¢
~HAt Occurred. Noo Fragments Yelocity (£/s)

22 é 4420

23 ? 42;8

24 i 40

22 3890

2 1 3740
Median 4300
Avorego’ 4220
Frame in Which 165°-190°
Hit Occurred Yelocity (£7a)

18 2 5400

19 4 $120

20 3 4870

22 3 4630

22 1 4420

23 _ 2 4230
Median 4850
Average 4840
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ZABLE ¥
RAOLENT VELOCITY J4TA

35am Festax Camera 3150 tranu per scc.
Rde 2 - NOL 11%a u{
Totel Weight - 69.33 1bs, Filler 'oi‘ht - 22.33 1bs.
Frame in Which 350°=-55°¢
it Qocured Yelocity (£/s)

2 6 45

22 6 i

a3 5 4190

24 2 4020
Meodian 4450
Average 4360
Frame in Which 125°-190°
ik Occurred Yalouity (£/s)

23 4 4190

24 8 4020

25 2 3860
Median 4100
hAverage 4050
CONFIDENTIAL e
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"‘| RAA A4
IRAGHENT YELOCIIX DATA

35mm Pastex Camera 3135 frames per sec.
Rd. = NOL 121 cusi. c=3
Total Weight - 64.10 1bs. Filler ¥uight - 246,02 1bs.
Frame in Which 350°-55¢ '
~Hit Qogurred Yalocity (£/3)

21 2 4520

22 8 4?20

23 4 4 923

24 3 3
Kedian 4300
hvorage 4240
Frame in Vhich 129°-190°
<Ji% Occurzed X0, Frasmants Yeloclity (£/7a)

20 5 4750

21 7 ’ £520

‘2@ . e 320
Median 4660
Averego 4570
CONFIDENTIAL
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